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0 NE of the most pleasing lectures which thestudents have been permitted to attend for
some time was recently delivered by Prof. Faurot,
on the "Use of the Library." Occupying the
position he does, of librarian, Prof. Faurot' s words
were all the more forcible, as they came from
one whose experiences enabled him to speak with
certainty, and the lecture throughout was most
enjoyable, as the various facts mentioned were
phrased in a most pleasing and attractive man-
ner, indicating the perfect familiarity of the
author with the various systems of cataloguing
books and periodicals, as at present used in the
larger libraries of the country. The vast num-
ber of books now in existence, and the ever in-
creasing publications, have created a demand for
some system or systems of cataloguing such pub-
cations so that they may be easily accessible to
those who may wish to consult them. To those
who may be seeking information from various
authors on some certain subject, such a system as
is at present in use in our library will particularly
appeal. The system, which is termed the decimal
system, was tersely but fully explained by Prof.
Faurot, and were this system of seeking informa-
tion more closely followed, much time which is
at present spent in useless reading and tiresome
searching would be saved and a more thorough in-
vestigation would result. At present our library
embraces almost ten thousand volumes, and very
few, indeed, of these are books which are not in
every-day use in some branch of engineering or
kindred work. The list of periodicals at present
in the library is exceedingly complete, and new
works on engineering are constantly being added.
Every effort is being made to prepare for the stu-
dents as complete a collection of books as possible,
and they are encouraged in every manner possi-
ble to use the library.
ototoe
AFTER having experienced the delightfulsensation of being a graduate and hiring
out as a full-fledged engineer, a certain desire
usually seizes the past time student to meet once
more with his classmates and revel in what is
termed, in an effeminate sense, gossip. To ex-
change with those who were his daily companions
for four years, or perhaps longer, his experiences
for theirs, to recall past events and episodes in
which they figured, individually or as a class,
and to discuss that period of their lives which
they will ever look back upon with longing eyes,
regretting that it cannot be repeated. Such a
meeting will always be productive of considerable
good, as it affords the young engineers an oppor-
tunity, not only for jollification and pleasure, but
of comparing their ideas, which have materialized
during the early part of their careers, and of
pointing out to each other certain things to be
avoided. The course which the young engineer
has to follow is by no means an easy one, but is
strewn with difficulties and discouragements and
the more thorough the preparation, the more
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easily can these troubles be overcome. The
prospect of a class reunion is being cherished by
the class of '96 and in their recent class letter the
editor of that sheet urges upon each and every
member that he be present at a reunion to be
held in Terre Haute next June during commence-
ment. This will afford an excellent opportunity
for the Alumni to meet once more and the scheme
of a class reunion at this time is worthy of consid-
sideration by the other classes.
THE imparting of knowledge by lectures, in-stead of the old-time method of adhering strict-
ly to text-books, is rapidly gaining eminence in the
best regulated institutions of learning through-
out the country, and we are proud to note that
Rose is not backward in recognizing the superi-
ority of the system. It is true that very often
the full content of the lecture may be found in
print, but the ability to absorb knowledge by the
sense of lwaring as well as seeing is to be culti-
vated. The personality of the speaker also bears
considerable weight, some speakers having the
power of keeping the attention of their audiences,
and reasoning with such logic as enables them to
be easily followed. Few speakers possess this
enviable quality in a greater degree than Mr.
Snow, of the Sturtevant Fan & Blower Company,
who recently lectured at the Institute upon "The
Fan System of Ventillating and Heating by a
Forced Circulation of Warm Air." The subject
is one of vital importance to the engineer and
architect, as the records of recent practice in this
line are extremely limited and the manner in which
most large buildings are built at the present time
require that some system of artificial ventilation
be employed. The method of heating and ven-
tilating, as described by Mr. Snow, was what is
known as the plenum or pressure method, which
he showed was much preferable to the vacuum or
exhaust method. Mr. Snow explained the, use
of the system in buildings of many different
types, such as large manufacturing establish-
ments where many people are employed, and
where an abundant supply of fresh warm air is a
requisite, and large construction shops where only
certain portions of the buildings are required to
be heated. In the latter case certain unique
methods of deflecting the current of warm air are
adopted to suit each particular case.
A.akot
Engineering Studies, Part I. American Stone Arches. By
Charles Evan Fowler, M. Am. Soc. C. E., New York, Engineering
News Publishing Co. Paper 7xio% ins, 15 pages, 8 illustrations.
This is the first of a Series of twelve such pub-
lications, the first six of which will be devoted
to stone arches representing the best practices of
several countries, while the remaining six will
include miscellaneous structures of a similar
nature. All have been chosen with especial
reference to indicating the points to be avoided
as well as thoSe which are worthy of duplicating
in similar structures. The illustrations, which
are exceedingly good, are each accompanied by
a short description, giving interesting and valu-
able data concerning the date of erection, dimen-
sions, cost and the difficulties with which the
engineers had to contend. Such publications are
a valuable addition to the student's literature.
.0141.14
Hydraulic Diagrams for the Discharge of Conduits and Canals.
By Charles H. Swan, M. Am Soc. C. E, and Theodore Horton
Jun. Am. Soc. C. E. New York. The Engineering News Publishing
Co. Cloth, 6x9 ins., 16 diagrams.
The practicing engineer will find these dia-
grams based on the well-known formula of
Ganguillet and Kutter, a most valuable aid in
calculations upon sewers and waterways. The
first twelve diagrams pertain to the flow of liquids
in conduits having a circular, or similar, cross-
section, while the remaining four deal with
canals of a trapezoidal cross-section. In the first
instance the substance is usually under pressure,
while in the latter case the diagrams apply to the
conveyance of larger volumes of water not flow-
ing under pressure. Each diagram is accompa-
nied by explanatory remarks which make the
work exceedingly complete.
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Some Experiments on Locomotive Combustion.
By JOHN W. SHEPHERD,
INSTRUCTOR IN CHEMISTRY, ROSE POLYTECHNIC INSTITUTE
4
S0 FAR as the writer knows, no one had everundertaken a study of the stack gases from a
locomotive in actual service. The object of the
present work was, therefore, a study of the com-
position and temperature of the stack gases ob-
tained on the road.
The samples were obtained on fast passenger
runs between Terre Haute and Indianapolis .and
Terre Haute and St. Louis, on the main line di-
vision of the Terre Haute and Indianapolis rail-
road. No work has as yet been done on freight
runs, though it is the intention to do some. The
locomotives thus far tested are, in the main,
large Schenectady passenger locomotives of mod-
ern build, some of whose dimensions are as fol-
lows:
Cylinders 20" x 26"
No. of Tubes 320
Outside diam. of tubes 2"
Length of tubes between sheets 148"
Size of fire box, inside 40" x 108 Ya. "
Grate area 307 sq. ft.
Heating surface of tubes 2,066
fire box 175
44 boiler 2,241
Steam pressure  180 lbs.
The coal used was a fair quality of screened
bituminous from mines in the vicinity of Seely-
ville, Ind., and Collinsville, Ill. The amount of
coal used on a run was estimated by means of a
tank gauge.
It was desirable to obtain the gas samples
under normal working conditions as nearly as
possible and for that purpose the following device
was used: A half inch gas pipe extended vertic-
ally into the center of the stack eight or ten
inches and bent uniformly following the outside
of the stack to near its base, where another bend
led back to the cab on the fireman's side. A
-ubber hose led from here into the cab, where
connection was made with a three-way cock
through the opening, A, Fig. 2. The apparatus
shown in Fig. 2 was fitted into the gas receptacle,
which in every case was a glass stoppered bottle,
usually the two and a half liter acid bottle com-
mon to all chemical laboratories.
A number of different methods of sampling
were used and will be given in the order of their
development. First, an attempt was made to
pull the gases into the bottle by means of an
aspirator connected with the openings, B and C,
Fig. 2. With C closed the system was filled
with stack gases to B, then communication estab-
lished between A and the bottle and C opened.
Gases were thus drawn into the bottle, displacing
acidulated water. This method was unsatisfac-
tory, because the draft in the stack was sufficient
to support on the average a column of water nine
to ten inches high. The aspirator was replaced
by a steam jet connected with the heater pipe.
The gas pipe then became clogged with cinders
before getting forty miles out. A heavy brass
screen obviated this difficulty with the cinders,
but could not keep the finely divided carbon, the
smoke, and exhaust steam from entering, conse-
quently the pipe clogged again, usually within
seventy-five miles. The only successful scheme
to avoid the clogging consisted in equipping the
end of the pipe within the stack as shown in A,
Fig. 1. A perforated steel thimble two to three
inches long was brazed onto the gas pipe and
closed at the lower end with a steel disc. With
this equipment, when the apparatus was not in
actual use, air passed through from the cab to the
stack. The first satisfactory samples were ob-
tained after the adoption of this scheme and
required about one minute forty seconds sampling.
A number of samples were procured on each run,
some of which are shown in Table I.









1 A F 16 20 8
2 B G 36 21 7,
3 B G 3614 5
4 A H 36 2 6
5 C I 177 5 9
6 D J 175 20 7













65001b Heavy 6,6.6'11.9 11.1 5.80 420.4 35.4,5
36001h Light 5,6.7 12. 1 7.710.42 916.8 35.4
4000/b Light 37.3 11.2 8.5 9.8 5.014.2 32.6
38001L Light 5,7.6110.51 0.3 7.3 2.5 17.5 31.4











By light firing is meant the use of one shovel
of coal at a fire; medium, two to three shovels,
and heavy, four to five.
Trains having the odd numbers were west-
bound; even numbers, east-bound.
Tests five and six were between Terre Haute
and St. Louis; the others, between Terre Haute
and Indianapolis.
The dampers were not regulated during any of
the tests. Fireman G's work was more uniform
than any of the others, and some tests were
planned in which the dampers would have been
changed without his knowledge, but he was
transferred to a yard engine as engineer; how-
ever, it is hoped to make this test yet.
The foregoing results showed two things:
First, the percentage of carbon dioxide found in
the sample was not an index to the economic use
of the fuel, and second, there is not the uniform-
ity among the samples that is usually obtained
in laboratory or shop tests. This latter is due to
the rolling and shaking of the locomotive, re-
sulting in what firemen call " holes " in the fire.
The difference in showing of the carbon dioxide
in the samples was due largely to the attitude of
the firemen. Some of them would fire their usual
way during sampling, while others would change
very materially. This was especially noticeable
with fireman J. The next method of sampling
eliminated this objectionable feature.
An apparatus made of galvanized iron was de-
signed, as shown in Fig. 3. The long sleeve in
the center encased the sampling bottle, which
rested on the adjustable bottom, E. The wheel
just below the sleeve carried a screw for the pur-
pose of raising or lowering the bottle. The can
with the openings, C, D, contained about fifteen
inches of water, with D extending to near the
bottom. B extended to within a half inch of the
bottom of the large can, and contained a copper
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gasket for the purpose of regulating the size of
its opening. A sample was procured as follows:
The device shown in Fig. 2 was adjusted to
the bottle filled with acidulated water, and the
bottle inserted into the sleeve. A and C, Fig. 3,
and B, Fig. 2, were connected with the steam jet
shown in B, Fig. 1. C,. Fig. 2, was connected
with B, Fig. 3. The three-way cock was set so
that A, B and the bottle were in communication.
With C, Fig. 2, and B, Fig. 3, open, the water
was siphoned into the large can and replaced with
gases.
Since gases were constantly passing through
the system, a large quantity of exhaust steam
would condense in the pipe, and this was col-
lected in the receiver, C, Fig. 1, which was con-
nected with the large rubber hose.
The rate at which the gases flowed from the
stack was regulated by the water column in the
small can. The rate at which the gases filled the
bottle was dependent on the size of the gasket in
B, Fig. 3, and the difference in level between the
water in the bottle and in the large can. The
length of this water column was kept constant
by means of the screw.
Sampling occurred only during the time the en-
gine was using steam.



























































































































































1 K P 175'2& 7 45001b Light 68 6.8'12.4 . . 33.8
2 K P 17520 7 65001b Light 100 5.015.9 . . 45.3
3 B Q 36,141 5 54001b Heavy 73 8.9 9.11 . . 26.3
4 B Q 36 21 7 4500Th Heavy 73 8.9 9.7 . . 26.3
5 L R 177 6 6 8000th Medium 100 6.3 12.2 . . 36.7
6 L R 177 5 8 70001b Medium 10010.9 9.5 . . 21.8
7 L R 177 5 8 60001b Medium 68 9.1 9-0 . . 25.9
8 N R 177 5 8 44001b Medium '68 9.1 8.8 0.0 25.9
9 0 J 177 5 8 8000th Heavy 100 11.0 5.3 0.7 25.3
10 M S 36 14 5 3700Th Light 73 7.9 10.4 0.0.29.6
Tests 1 to 7 inclusive showed that
same general working conditions the







percentage of carbon dioxide for a whole run.
This fact led to a search for unburned gases in
the samples and resulted as shown in tests 8, 9
and 10. From the fact that as a usual thing
there is quite an excess of air passing through the
fire box, it was believed that the carbon monoxide
in test 9 was due to the rapid volatilization of
hydrocarbons immediately following the building
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of a fire. It was desirable, therefore, to study
the products of combustion at all stages of a fire,
and for that purpose the following method of
sampling was used:
An empty liter bottle was used instead of the
large one with water, and was fitted with the
apparatus shown in Fig. 2. B and C were con-
nected with the steam jet. C was opened and by
changing the communications of the three-way
cock the gases could be made to pass into the
bottle or out at B, at will. The gases were
passed into the bottle during the given period for
five consecutive fires; duplicates were also taken.










































































































At no time did any tests made with the one
shovel fire show any cabon monoxide, except in
one case when the locomotive was out of condi-
tion. Tests 1, 2 and 3 show the same percent-
age of carbon dioxide and the difference in free
oxygen is to be accounted for because of the
difference in volatilization of the hydrocarbons.
The samples from the heavy firing showed what
was suspected; that is, that it is possible at some
stage of a heavy fire to have volatile combustible
matter sufficient to require more oxygen than
can be supplied and consequently a portion of it
escapes with only partial oxidation.
The Temperatures for determining the heat
losses were obtained by means of a Siemen's elec-
trical pyrometer placed in the smoke box between
the diaphragm and flues. The pyrometer con-
sisted of a coil of platinum wire protected by a
porcelain capsule and with leads that extended to
the first car back of the engine, in which was
electrical apparatus for measuring the resistance
in the coil. A pair of false leads compensated
for the resistance in the main leads. A fluctua-
tion in temperature was noticeable, but its cause
could not be certainly located on account of the
lag due to the porcelain; consequently the read-
ings were practically averages. A copper capsule
replaced the porcelain and remained intact for a
trip from Terre Haute to Indianapolis. The
success of the copper has resulted in a silver
capsule and now it is hoped some definite data
may be procured soon. Some readings obtained
with the copper capsule have shown conclusively
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that the injector has a marked effect on the tem-
perature of the front end.
The average temperature read was about 390°
C, while the surrounding atmosphere was about
20° C.
The following formula was used for the deter-
mination of heat losses and is based on hydrogen









t' and t being respectively the temperatures of the
front end and surrounding atmosphere, given in
centigrade degrees.
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11 Tew Words About
'freight Cars.
N submitting this article it is assumed that
1 people in general, other than those interested
in or in some way connected with some depart-
ment of a railroad organization, give little thought
to the make-up and importance of a freight train.
If located at a point of advantage, it will be
the exceptional person only who will not await
the approach of any railroad train and note with
marked attention some detail about the locomo-
tive; but what follows the locomotive, in most
cases, is lost to the casual observer. Usually,
the contrast in appearance between locomotive
and cars is so pronounced that any attention
given the train centers on the former. With
railroad officials who are interested in the opera-
tion of railroad properties it is quite different.
If, in particular, they have been associated with
transportation of freight at any time during the
past ten years, they may be reminded that dur-
ing this period the changes in transportation
methods have been numerous and important. It
is the purpose of this article to briefly consider
some of the points involved which, although
seemingly unimportant in themselves, and quite
commonplace in ordinary reference, represent
F. F. HILDRETH,'94.
the best thought and judgment of authoritative
men in railroad affairs at the present time.
In designing certain classes of cars some pecu-
liar conditions are frequently observed. To
illustrate,—within the past year record was kept
at an inbound freight house in East St. Louis to
ascertain the average car load by weight of gen-
eral merchandise arriving at that point.
The result during the time of observation
showed slightly less than ten thousand pounds
per car. Nearly all of this freight was trans-
ferred by dray up the steep approach and across
the Eads' Bridge, the average dray load
slightly exceeding ten thousand pounds. The
above freight was transported by rail in
fifty, sixty, and even eighty thousand pound
capacity cars. Further, the increasing demand
for coal from certain districts in Indiana and
Illinois called for freight equipment of increased
capacity, and cars of eighty thousand pounds
capacity were supplied. As soon as they were
placed in service objections were raised, viz:
sides were too high to shovel over; car holds
more coal than one dealer wants; car cannot be
loaded to stenciled capacity, another dealer corn-
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plains; and to the alarm of the owning road, one
car is discovered loaded with broken lime stone
25 % above capacity. These indications fairly
represent conditions which require education for
the public on one hand, and necessary caution
on the part of the owner on the other.
In the effort to handle freight economically
additional cars, loads or empties, or both, have
been added to trains until the limit of existing
motive power has been approached. This limit
is governed, to some extent, by ruling grades,
and the tendency towards collisions caused by
trains parting and the detached portions running
together.
In the accomplishment of economical service it
may be well to consider some classes of present
freight equipment cars. For dairy products,
dressed beef, and other high class freight which
must necessarily be moved rapidly, and at the
same time kept in good state of preservation, re-
frigerator cars of sixty thousand pounds capacity
seem to be most satisfactory, although it is sel-
dom that these cars are loaded to their allowable
capacity.
Similarly, in the transportation of live stock,
cars of sixty thousand pounds capacity are used,
although this ,capacity is rarely approached. In
the case of the stock cars, however, except with
private line cars of special design, West bound
movement of these cars can be made with a vari-
able lading which may consist of ,steel rail, iron,
lumber, vitrified pipe, and other material which
will not be damaged by exposure to the weather.
In the transportation of coal, the smaller cars
of forty, fifty and sixty thousand pounds capacity
are being displaced by cars of eighty and even
one hundred thousand pounds capacity, the
trucks of which are usually constructed entirely
of metal, and the bodies of which, in the evolu-
tion of the pressed steel ear are gradually ap-
proaching similar construction.
The car of eighty thousand pounds capacity
for handling coal seems to be the most desirable
for all districts. The height of the sides, 44
inches, appears to be the convenient limit over
which the coal can be shoveled to advantage; and
its length, varying from 34 to 36 feet, gives am-
ple volume for the car to be loaded with coal
nearly to its capacity.
Various expedients may be used in increasing
the width of these coal cars without approaching
too closely the allowable clearances of roadway.
One is to set the side boards outside of the stakes;
another is to flare the top side boards, and in
some cases side boards have been applied in sec-
tions between side stakes, these side stakes being
made up of a special form of double channel bars,
or of old rail.
In most cases, the use of a coal car of one
hundred thousand pounds capacity is a serious
disturber on the unloading track unless special
facilities are provided for using the hopper bot-
toms of these cars. There is great demand for
a commercial flat car of eighty thousand pounds
capacity for handling heavy machinery, plate
glass, stone, plate girders for bridges and similar
material of considerable weight. In certain
localities, and for special work, this class of car,
with a capacity for carrying one hundred thou-
sand pounds, is used to advantage.
In the construction of box cars, the majority
of roads has placed the limit of capacity at sixty
thousand pounds, although certain roads have
increased this capacity to eighty thousand pounds,
using a truck standard to their other cars of same
capacity.
The box car is rarely loaded to its full capacity,
and with bulky freight is many times loaded to a
very low per cent, of its capacity, the exception
being when cars are used for transporting grain,
in which case, when loaded at elevators, they
may receive eighty thousand pounds of corn or
wheat; but to accomplish this it is necessary to
have the inside length 34 feet, a car of 36 feet
inside length being even more desirable.
An important car, which is always in demand
by the freight department, is the furniture car,
which, within a comparatively short period of
time, has been increased in carrying capacity from
forty and fifty thousand pounds to sixty thousand
pounds, and in length from forty feet to fifty
feet, with proportionate increase in inside height.
142 THE ROSE TECHNIC.
A movement in the same general direction has
been made for special cars to handle very bulky
material, such as empty barrels, and the latest
production of this special class is one of sixty
thousand pounds capacity, the length over all
being 61 feet 11$ inches, and extreme height
above rail 15 feet 8 inches.
The manifold uses of the freight car in trans-
porting general freight of various kinds, and of
illimitable range, have developed the different
classes of these cars already mentioned, besides
many others.
As the various roads have generally followed
their own designs, the result is a diversity of cars
comparable in variety only with the lading they
transport. Many of these cars traverse the en-
"tire country, except in certain cases of roads
which limit the use of a part of their equipment
to certain territory.
When this is considered, with the rough hand-
ling to which all freight cars are subjected, the
dissimilarity of standards, the constant needs for
repairs and strict scrutiny at interchange points,
the uses of freight cars may be appreciated, and
the importance of the service realized. The con-
ditions here mentioned have suggested a stand-
ard car for at least one of the various classes.
At the present time there is under considera-
tion a standard freight box car. The probability
of such a car being constructed by different roads
has seemed practicable during the past few years,
and while its existence is not yet fully assured,
it seems but the natural development of the con-
ditions previously mentioned, and another means
of furthering the economical use of certain freight
equipment cars. The suggested economy would
be realized for the following reasons: Standard
material carried in stock for prompt repairs to the
cars, uniformity of construction which simplifies
and hastens the preparation of material, both for
initial construction and repairs.
The coal and iron trade, and its ever increas-
ing demands, furnishes a striking example and
presents favorable possibilities for standard gon-
dola cars, and with the present demand for
pressed steel cars of this class, the construction
of which is at present virtually controlled by one
company, it is not improbable that the initial
standard car may be a pressed steel car to be used
in the coal trade.
The life of a car and its vicissitudes may be com-
pared with its meanderings and its questionable
value to the owner while being used and misused
by the foreign road in whose possession it chances
to be. Also, the life of the car may, like its move-
ment, depend largely on the policy of the owning
road, which policy may dictate how and where it
shall be used, and what attention it shall receive
for repairs.
The fortune of the car, may, on the one hand,
be confined to its total destruction on the initial
trip to the point of proposed loading, or, on the
other hand, it may pass through various classes
of repairs, with occasional rebuilding, until, like
the faithful employee, it is relegated to lighter
and less remunerative service, in a work-train,
or for use as a way station on a small division.
The average life of a box car may, under fav-
orable conditions, continue from twenty to twenty-
five years. There are some freight cars now in
existence which have been in service more than
thirty years.
In considering the need of cars of large ca-
pacity, such as eighty and one hundred thousand
pounds, certain conditions relative to their cost,
construction, maintenance, use, and ultimate
economy, must be kept in mind. The additional
first cost is chiefly on account of increase in cost
of trucks, which, at the present time, in the
eighty thousand pounds capacity coal cars, is
49 per cent. of the total cost of the car, and,
although the cost of such a car is much in excess
of the smaller cars of the same class, the trial of
these cars in service during the past few years
has justified the additional expense.
The increased capacity of these cars, by reason
of improved construction, is certainly in keeping
with, and a necessary adjunct, to the increased
capacity of locomotives. While the increased
capacity involves increase of weight per car, this
weight is largely in the trucks close to the rail,
and by reason of the more rigid body and truck
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bolster, decreases the tendency to settle on side
bearings.
The continued use of these large cars for a
considerable period of time will be necessary to
determine their advantages as well as their dis-
advantages; and although the number of cars
built during the past two years, and the number
contracted for :ind in course of construction at
the present time is certainly very exceptional, it
will be several years before the medium size cars
cease to be used in regular service, so that the
use of these cars of larger capacity increases the
range of freight equipment of the different roads
without adding to the numbers of their cars, thus
keeping pace with the increased demands of trade
and business.
In the evolution of this subject, the question
has been raised about the ultimate economy from
using cars of large capacity, and while the con-
tinuance of the practice for several years will be
necessary to determine this, it is worthy of note
that in the meantime all representative roads are
responding to the demands for larger cars, and
are thus establishing for the no distant future the
use of such equipment.
ALUMNI NOTES.
H. B. Jones, '91, was in the city recently.
H. G. Kittridge, '99, has recently been elected
to membership in the American Chemical Society.
W. 0. Mundy, '95, who has been with the
Prescott Steam Pump Company for some time,
has resigned his position with that firm to accept
one with the General Electric Company.
Arthur M. Hood, 93, who has been confied to
his bed for several weeks with appendicitis, has
recently undergone a successful operation and
expects to be able to be in his office again in the
near future.
AN OMISSION.
We regret very much that owing to an over-
sight we neglected last month to publish the reso-
lutions of respect to the memory of the late Col.
Thompson, as adopted by the Alumni. The
Alumni were not willingly slighted, and we most
sincerely hope they will not be offended by the
above-mentioned oversight.
The following are the resolutions as adopted
by the Alumni:
It is with a deep sense of personal loss that we learn of
the death of Col. Richard W. Thompson. His long con-
nection with the Institute has made him a familiar figure
to all of us, and we feel that a large share of the insti-
tute's prosperity is due to his unfailing devotion to its
interests.
His counsel and advice at the commencement exercises
will be long remembered as incentives to high aims in
life, and his venerable personality will be sadly missed
from these occasions in the future.
We, as graduates, coming under the influence of his
strong character, feel that we are better men for having
known him.
We, therefore, desire to make this public expression of
our sorrow and of our sympathy for the members of his
family, and to that end direct that a copy of these resolu-
tions be sent to them and to the city papers, and spread
upon the minutes of this association.
R. L. McCoRmicR,' 91.
- JOHN B. PEDDLE, '83.
JOHN B. AIKMAN, '87'
Committee on Resolutions.
Terre Haute, Ind., Feb. io, too.
The following letter, received by Dr. Mees,
will serve to illustrate the genuine and general
esteem in which the late Col. Thompson was held
by the Alumni:
NEW WESTMINSTER, B. C.
Dr. C'. L. Ilfees, President R. P. I., Terre Haute, Ind.:
DEAR SIR—I note, with sorrow, the news of the death
of "Uncle Dick" Thompson, and wish to express to you,
as the head of Rose, what I feel must be the sentiment of
all Rose men, that sadness which comes to us as we see
another of the links that bind us to the past severed. On
the occasion of our graduation, our old friend rose from
a sick bed and came up to the exercises, in order to save
my class the disappointment of having some one less
loved hand us our diplomas, and I feel that all the men
in the class to which I have the honor to belong, will
look upon this as a personal loss.
Yours faithfully,






JESSE H. LOOFBOU ROW, '00.
HE man who is his own lawyer has a fool
for a client."
The writing of specifications for engineering
works is necessarily and essentially the duty of
the engineer. And in cases where the work is
done according to specifications furnished, it is
customary to make the specifications part of the
contract for the completion of the work. Nat-
urally the making of the contract has fallen to
the lot of the engineer. Although that part of
the contract occupied by the specifications is the
work of an engineer, he cannot be expected to
possess full knowledge of the duties and liabili-
ties before the law of the parties to the contract
and consequently in the making of all important
contracts competent legal advice is important and
indispensable.
If the engineer understands fairly well the
rights and liabilities of his employer and of the
contractor as well as his own duties and obliga-
tions, his services will be more valuable and more
in demand. Attorneys at law are rarely familiar
with either the difficulties and dangers attending
construction or the terms necessarily used in
technical work, and it is essential that all docu-
ments pertaining to a contract should be consist-
ent. Furthermore, in case of litigation upon such
subjects an attorney generally requires the advice
of a competent engineer, and in giving such ad-
vice a knowledge of the essential points of law
involved is valuable.
A contract is a promise to do or refrain from
doing some act, which the law will enforce. In
order that the law will enforce the fulfillment of
a promise, certain conditions must be fulfilled.
1st. The parties must be competent before the
law to make such a contract.
2nd. The parties must mutually assent or
agree to the subject matter of the contract.
3rd. The subject matter must be lawful.
4th. Except in the case of sealed contracts, the
party performing the service must be rromised a
"valuable consideration."
In a sealed contract a stamped mark commonly
known as a seal, or in some cases a scroll con-
taining the word "seal," is placed opposite the
signatures. This seal implies special care or de-
liberation on the part of the signer and for this
reason the law will usually enforce it without
a consideration.
Some contracts are required by law to be exe-
cuted under seal, buf the principal use of the seal
in engineering is in case of bondsmen who insure
the faithful performance of the work. This con-
tract is usually not supported by a consideration
and must be sealed. Also state law or charters
may require contracts of corporations to be under
seal.
Any contract, not under seal, is called a simple
or parole contract and requires a valuable consid-
eration to support it. And before the law oral
and written contracts have the same force. In
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general any sane person who is of age may enter
into a contract. But state laws govern compe-
tency of married women, infants, insane per-
sons, aliens, drunkards, convicts, etc. The
United States or any state may become party to
a contract and can enforce it, but cannot be sued
without its consent. Application must be made
in such cases to Congress or the State Legisla-
ture.
Any public corporate government subordinate
to the state, the county, city, etc., can be sued
to enforce a contract, but all legal formalities
must be complied with.
In general a corporation has the same liberty
to contract as an individual, within the limits of
its purposes as defined by its charter. Where
its liberty is exceeded the contract cannot be en-
forced. Official acts of the officers or agents of
a corporation bind the corporation as an individ-
ual unless its charter requires such contract to be
in writing.
Legality of the acts of agents is similar to that
of corporations. If an agent exceeds the power
given by his principal and if the agency were
known to exist, the contract cannot be enforced,
but may be ratified by the principal If the
agent contracted in his own name he is person-
ally liable. In dealing with agents the other
party must know of the agent's authority aside
from the agent's own testimony, as this alone is
not received as evidence of fact.
An agent's authority is evidenced by his usual
acts which have been accepted by his principal.
In continuous agencies, if the agent's authority
is revoked, his acts are binding upon his princi-
pal until the fact becomes known to the third
party.
The death of a principal always terminates an
agency.
Any contract which is in violation of statutory
or common law, or opposed to public policy, can-
not be enforced, as the law cannot well enforce
its own violation.
As, where license is required for the practice
of a profession an unlicensed man cannot sue for
fees for the practice of that profession.
Where Sunday labor is prohibited a contract
made on Sunday cannot be enforced, except for
"Works of necessity and charity."
The courts hold that any act which is detri-
mental to the public welfare is opposed to public
policy. Such an act is one which would tend to
injure the public service, encourage litigation,
restrain the freedom of trade, unnecessarily en-
danger life or property, etc., etc.
Especially in construction and building con-
tracts, it is usually specified that the work shall
be done subject to the approval of the engineer,
and all questions arising between the parties un-
der the contract shall be referred to him for set-
tlement. Such a clause, in whatever form, can-
not operate to deny to either party the right to
bring action in the courts for final settlement.
In its best form the clause provides that the
engineer's opinion on any question shall precede
the right of action, but a clause to the effect that
his decision will be "final and conclusive" will
not be enforced. The courts will, however, sus-
tain the opinion of the arbitrator as far as possi-
ble, and especially upon all questions which would
require the opinion of an expert or which are
matters of opinion. But on all questions of law
and questions of fact upon which the courts can
pass as well as the engineer, the courts will re-
tain jurisdiction, not withstanding a clause to the
contrary in the contract.
But the prime essential, in order that a contract
may be binding, is the mutual agreement of the
parties to the proposition in exactly the same
sense. The courts will usually enforce a clear,
plain written agreement, but if it can be shown
that the proposition was not understood in the
same sense, it cannot, in general, be enforced.
Fraud consists of intentional misrepresentation
of fact influencing the party defrauded to act
upon it to his damage.
It must be proved that the misrepresentation
was made by the party charged; that he knew of
its falsity or was indifferent to its truth; that he
intended to deceive the other party; that the
other party relied upon it and was damaged
thereby. As when a contractor depends upon an
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engineer to disclose the material facts pertaining
to the work to be done, non-disclosure is consid-
ered fraud.
The defrauded party may enforce the contract
if he chooses, but he forfeits the right to recover
damages for fraud by acting under any part of
the contract.
A valuable consideration in the eyes of the law
consists of "Some right, interest, profit or bene-
fit accruing to one party, or some forbearance,
detriment, loss or responsibility given, suffered
or undertaken by another."
The consideration may be inadequate, but if it
has a value it will support the contract.
In some States a written contract is suffered
to be founded on a consideration and is placed
upon the same basis as holds generally for nego-
tiable paper.
In law, a written contract is supposed to include
all understandings upon the subject matter be-
tween the parties at the time of or previous to its
signing, and any existing agreements which are
to remain in force should be included or defi-
nitely referred to in the contract.
Technical expressions should always be used
with care, and if they could be ambiguous should
be clearly defined. Such questions are hard to
handle in the courts, and on such points it is im-
portant that the contract should be clear and con-
sistent throughout.
The Statute of Frauds which is the foundation
of the common law on this point in the United
States, was an act passed by the English Parlia-
ment in 1676. Two cluases interest us. They
required contracts to be in writing:
1st. When the act could not possibly be per-
formed within one year.
2nd. When it involved a value greater than
fifty dollars.
Legislation has in various states taken the
place of this common law, but it is usually simply
a statement or modification of it.
Any contract may be changed by agreement of
the parties, and this can not be prevented even
by a clause in the original; an alteration should
carry its own consideration, as it is practically a
new contract. If the change is material in value
the bondsmen must consent or the change will
release them from responsibility.
There are five general ways in which a con-
tract may be discharged: By agreement, by per-
formance, by impossibility of performance, by an
operation of law, by breach.
The parties to a contract may agree to dissolve
it, mutual release usually being the considera-
tion. Or a new agreement may be substituted.
Or the contract may carry its own discharge; as
when the contract states that work may be
stopped at any time with a specified notice by
the party paying for it, or by the non-fulfillment
of some specific clause of the contract itself.
But the usual method of discharging a contract
is by each party performing the duties prescribed
for him.
Few engineering contracts, however, are ful-
filled in strict detail. In such work any failure
can, in general, be compensated by damages, and
for this reason specific performance can seldom
be insisted upon. If the terms of the contract
have been practically and materially fulfilled, it
will usually be held that the other party can only
recover for such damages as have actually been
sustained by the partial failure.
An agreement between two parties to do what
both know to be impossible is discharged when
their knowledge of such impossibility is shown,
but where the impossibility is known to but one
party, that party is liable to the other party for
damages.
What is called in law an "act of God or of the
public enemy" (which seems to be a rather " far-
fetched " relationship) will excuse a party so con-
tracting. But it must be shown that perform-
ance is rendered absolutely impossible. Upon
this subject Judge Amos Thayer, of the United
States Court of Appeals, says:
"When a person contracts to do a given act he
pledges himself as having the capacity to do it,
and assumes the risk of being prevented from
performing his contract by obstacles or acci-
dents; against obstacles or accidents that may
interfere with performance, he should protect
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himself by contract. Having presumed gener-
ally to do a thing, he cannot allege that difficul-
ties and obstacles prevented him from fulfilling
his contract, although they did in fact render the
doing of the thing by him impossible. He is
bound to do whatever is within the scope of any
human being to accomplish."
An operation of law can discharge a contract,
as when one contract is merged into another;
when it is shown that the original contract has
been fraudulently altered; bankruptcy of one of
the parties. Death of one of the parties, in
some cases, discharges a contract, as when it is
made a condition in the contract, or when the
performance "is required to be of a personal
character, or such as requires professional skill,
marriage contracts, and the like."
Any material breach of the contract results in
a right of action for damages, or enforcement by
the injured party, but he is not usually fully dis-
charged from obligation under the contract. The
contract, is however, discharged so far as one
party is concerned: when the other party re-
nounces the contract; when the other party
makes performance impossible ; when it is a con-
dition in the contract, or the failure is of such a
nature that a recovery of damages would not sat-
isfy the agreement.
In case of partial or entire failure reasonable
damages only can be recovered, and in case of
partial performance of the material part of the
contract, reasonable consideration can usually be
obtained. Damages are always awarded as com-
pensation for one party, and not as a punishment
for the other.
The principal function of a contract is to state
the intention of the parties at the time it is signed.
The wording should be clear and explicit, and,
so far as possible, such that it will be readily un-
derstood by all who will be expected to read it.
The average engineer can hardly expect to be-
come fully familiar with all the phases of a sub-
ject so broad in its application and so vital in its
importance, as that of contracts, and the neces-
sity of obtaining competent legal advice cannot
be too strongly urged. For the consulting engi-
neer, probably the best work upon this subject is
that by John C. Wait upon "Engineering and
Architectural Jurisprudence." Mr. Wait, after
graduating in civil engineering at Cornell Uni-
versity and devoting several years to active prac-
tice, took a three years' course in the Harvard
Law School. With the view of both sides of the
question thus obtained, his work is of exceptional
value to the engineer. Furthermore, Mr. Wait
recognized a very important feature to the engi-
neer, and his book has a very complete table of
contents and index. Another very convenient
work upon the subject is that by J. B. Johnson,
C. E., upon "Engineering Contracts and Speci-
fications." These two have been the chief au-
thorities for this article. From the law stand-
point the works of John D. Lawson, J. P. Bishop
and Parson may be mentioned.
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Eaglesfield, '03, has left school.
Get Levy to tell his " parsing " conundrum to
you.
The new catalogue is in the hands of the
printer.
Junior Chemists are dealing largely in bacteria
these days.
The classes have recently been photographed
for the Modulus.
The Modulus is coming on apace, and promises
to be a successful edition.
Mr. Clement is designing several improvements
for the Dynamo-ring Punch.
Wonder what we can do for an excuse to cut,
after the Big 4 bridge is repaired?
Blair, 03, has some very good pictures of the
Big Four bridge, taken after the wreck.
The expenses of the track team to Lafayette
will be borne by the Athletic Association.
Geo. Greenleaf had the end of his finger cut
while cleaning a part of the Brown Engine.
No Freshman need fear a mark of one in an
oral quiz. It looks too much like an absent
mark.
Professor, explaining—" By substituting alpha
for x the expression vanishes." Pine—" I see
it now."
The " weather-situation " was never more fre-
quent nor more uniform than during the last few
weeks.
Again the approaching exams, begin to loom
up. Reviews in a number of departments have
commenced.
The Senior Trip is regarded as a certainty. We
are glad the custom is not to be allowed to die
out.
Housum, extending a small candy box, filled
with bits of Hath's chalk: "Have some chalk-
lets ? "
Thesis subjects are in and the Seniors will
shortly know what work will be theirs during
the next term.
The Alumni Association is considering the
plan of holding the annual reunion and banquet
at the Institute.
Dr. Mees prepared some interesting apparatus
illustrating wireless telegraphy, for use in his
Louisville lecture.
Huthsteiner, '01, was elected captain of next
year's foot ball team, and Diall, '02, was elected
manager of the track team.
The Sophomores are using specimens of antique
hatchets and daggers from the museum for mod-
els in pen and ink sketches.
Professor Wagner has been acting as expert
witness in litigation involving the motion of
water in some patented boilers.
During the coming vacation the library will
be entirely fitted out with steel book shelves
similar to the one already erected.
Prof. Howe to Meriwether—I'll not assign
you your subject for the Journal review as yet,
for you'll forget it before you have it.
Members of the Houston Boarding Club were
treated to a very nice 6 o'clock dinner on the
13th, in honor of Mrs. Houston's birthday.
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Oglesby surprised Mr. Wires the other day by
asking for two-bitted oak. It was explained by
the bystanders that he wanted it quartered.
Prof. W. H. Buchi, class '91, of Clemson Col-
lege, S. C., has been selected as the Alumni
orator for the commencement exercises in June.
On a recent motor-test the question was put to
Meriwether—What is this 17.5? He glibly an-
swered, that that is the speed when standing
still.
There is a rumor that Dickerson has developed
into quite a detective. His friends are trying to
shield him from revenge on the part of the
" criminal."
Prof. Peddle will lecture before the students on
Valve Motions. He will also lecture on the same
subject before the Railway Club of the Y. M. C.
A. at Indianapolis.
A visit to the Terre Haute Brick and Pipe Co.'s
plant, planned by some of the students for Wash-
ington's Birthday, was postponed indefinitely on
account of bad weather.
A list of the Freshmen shows twenty as having
elected the Mechanical course, twenty the Elec-
trical, six the Civil, four the course in Chemistry
and three the course in Architecture.
The scene of the recent Big Four bridge wreck
held a great many attractions for the Senior
Civils, who spent several days watching the lost
spans being replaced by a temporary trestle.
Numerous slight repairs are being made in the
gym, and benches are soon to be placed in the
dressing rooms, instead of the few legless chairs
which now constitute that part of the equipment.
Mr. Shepherd has been making some interest-
ing determinations of the temperatures in the
smoke-boxes of locomotives, and the variations in
temperature. The pyrometer used is unique,
and the casing of the resistance coil, being made
of metal instead of porcelain, gives almost instan-
taneous response to changes within the smoke-
box.
Loufbourow, '00, recently delivered a leeture
before the Scientific Society on "The Laws of
Contracts." It is a pity that so few of the mem-
bers attended, for they certainly sustained quite
a loss.
The few warm days have aroused the base ball
fiend, and the diamond is being scalped and pre-
parations are being made for team practice, altho
it is somewhat uncertain just who will compose
the team this season.
The subscription book for contributions to the
Thompson memorial fund has been opened at the
Institute. The design is to give all students an
opportunity to contribute whatever they may
desire toward some memorial, the character of
which is to be determined by the executive com-
mittee of the Association. Many will be glad to
have this opportunity to manifest their esteem.
The coming edition of the Modulus with which
the present Junior Class is now busily engaged,
promises to be a most excellent publication. No
expense will be spared to make it as complete as
, possible in every detail. The Junior class are
preparing to give a dance for the benfit of the
Modulus, the management of the Institute hav-
ing kindly offered the use of the gym. for the
evening of April 18th.
Considerable discussion has arisen recently as
to who is entitled to wear an R. The Athletic
Directors have decided as follows: "Only those
men are entitled to wear Rs who have been on
the track team and have won at least one second
place, or its equivalent in points, and those who
have been on the foot ball or base ball teams and
have played in parts of two games. To such as
are eligible the Athletic Association will furnish
Rs of a pattern approved by the Athletic Direc-
tors."
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from the Engineering Press.
The Prevention of Electrolysis in Washington
is the object of a bill introduced in the House of
Representatives a short time ago by Mr. Joseph
A. Babcock. It provides that within 60 days of
the passage of the act all the electric railways in
the District of Columbia must file plans for equip-
ping their systems with the double-trolley "or
other equally good insulated metallic-circuit sys-
tem." Within 30 days of the passage of the act,
all electric light, heat and power companies must
file plans to prevent any grounding of their cir-
cuits. After these plans, both railway and light-
ing, are approved by the District Commissioners,
the companies are given a definite period for their
execution, after which period any further delay
will result in a fine of $25 a day up to 60 days'
delay and then the forfeiture of the charter. —
The Engineering Record.
The rapid decrease of timber available for rail-
way ties is prompting some vigorous inquiry as
to a substitute, that sooner or later will be
needed. Iron and steel are the nearest resort to
hand as a final resource. Experimentents have
been made in this direction with more or less
success. Opinions differ as to this or that ad-
vantage, and as to the best form of material.
These discrepancies in judgment do not, how-
ever, decide the final conclusion, but are simply
accessory to a postponed but inevitable decision.
With raw material in practically inexhaustible
quantities, and the prices of production cheapen-
ing both in cost and time, it is not unreasonable
to anticipate the time when the iron or steel
railroad tie will largely replace its oaken prede-
cessor. If so, there will be room for more Car-
negies.— The Age of Steel.
 06 .
More than one successful man owes his begin-
ning in advancement to the special study of some
one subject and to the fact that others are aware
of his proficiency in it. In some cases this has
resulted from a paper before a technical associa-
tion or good work done in connection with a
committee report or as a part of an engineering
investigation. Such a course is advantageous
also because the very process. of preparing one's
information to be made available for others in-
volves the crystalization of ideas, and a man
always understands himself better because of
trying to place his information in form for record.
The technical associations offer means for ad-
vancement which ought to be more generally
appreciated. Recently two papers which are
worthy of remark were discussed before one of
the railroad clubs. They were presented by men
whose class is not often heard from in this way.
One, on piece-work, was written by a shop ma-
chinist, and the other, on pooling locomotives,
by an engineer of a freight locomotive. The
papers are excellent, and that on pooling is the
best so far produced on the subject. It is safe to
say that these men possess qualifications which
will lead to greater responsibilities. They have
set an example which should be suggestive to
others who occupy much higher positions.
Several able men who now occupy high positions
while comparatively young have profited by this
idea. Those we have in mind have a high pro-
fessional principle in mind in this connection.
They believe that when a man has secured
professional information by study and experience
he ought to give the benefit to others because he
desires to learn from others. This is a strong
and unselfish reason for what we advocate.—
American Engineer and Railway Journal.
